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Biddability Review

Definition

Biddability is generally defined as the degree to which the design documents can be understood, bid on,
administered, and enforced. The purpose of the biddability review is to ensure that the construction package
is free of significant design errors, omissions, and ambiguities so that prospective bidders can respond in 2
reasonable manner and at a reasonable cost. In this review, the actual design is analyzed for consistency
with the bid documents. The bid and design documents should be clear, comprehensive and manageable.
The review also should assure that the bid documients provide a firm basis against which any claims may be
evaluated.

Review Team

The contracting party is responsible for having the appropriate design reviews conducted. In-house reviews
may be conducted if the requisite expertise is available or reviews may be sent to another agency ot contrac-
tor. ‘The designer should be awarded the review task if independent and objective reviews can be conducted.
The biddability review focuses on the bid documents that accompany the drawings and specifications. The
review is conducted by a review team of members fully experienced in contracting procedures and procure-
ment regulations and policies. Tt is unnecessary to solicit review input from each of the engineering disci-
plines having design responsibility on the project. -

Timing of the Review

The initial screening may occur at the completmn pf the intermediate design, but contract documents gen-
erally are not prepared until later. An earlier review may hamper the designer by disrupting the design effort
and forcing premature contract package development. The detailed review should coincide with the prefinal
design submittal to the contracting party. The review, when combined with other types of reviews (oper-
ability, constructability, claims prevention, and envu‘onmental) should take an average of five to ten work-
ing days.

Scope of the Review

The drawings and specifications serve three basic fancuons in project construction. First, they describe the
proposed work so that bids can be compiled. Second, they establish the rules and guidelines for procuring
materials and performing the construction. Third, they act as contractual documents in case of litigation.

A review of drawings and specifications during a biddability review is not done to determing their technical
accuracy. Rather, this review focuses on the completeness and clarity of information. The drawings and
specifications should provide adequate information of existing site conditions to enable the consiructor to
anticipate any probiem areas. All data available to the designer should be available, at least by reference, to
prospective bidders. Availability of utilities, adequacy of space for work areas, and disposal of excess
material are all considerations that must be addressed in the drawings and specifications, Technical respon-
sibilities of the constructor and contracting party for quality control, and requirements for submittal and re-
view of deliverables must be clearly defined for each phase of work.

Unlike drawings, specifications typically include language from contract administration and non-technical
provisions such as those found in the form of General and Special Conditions. These specification sections
should be checked carefully, particularly regrading constructor submiital requirements, changed conditions,
progress payments, and schedules. A sample checklist of remedial action (RA) bid documents is included
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in this appendix as Attachment I. Contract development or legal counsel are the most qualified reviewers
for these portions of the reviews,

The proposed RA schedule should include milestone dates and logic ties, particularly when multiple con-
structors must interface with each other. Experienced engineers with construction backgrounds can aid in
evaluating the feasibility of performing the work within reasonable time-frames, and can assist in develop-
ing more logical and more biddable schedules.

The bid forms themselves should be examined for items such as logical organization (e.g., all earthwork bid
items should be grouped together), proper units for bid item quantities, adequate definition of scope of each
bid item, and appropriateness of estimated quantities and adequacy of the bid period. The reviewers must
examine the contract documents from a constructor’s viewpoint. The contract should fairly allocate risks
between the constructor and the contracting party, to minimize the contingency included in the bid amounts.

The designer’s interpretation of geologic data and the conditions expected to be encountered during con-
struction should be provided in the specifications. Any interpretations made by the designer in assessing
data along with the significance and associated implications for construction must be included. The speci-
fications should also define those areas where uncertainties exist that may require changes during construc-
tion.

The use of “as directed” statements and disclaimers should be avoided whenever possible. “As directed”
provisions allow for work under the contract that cannot be fully specified until the work is under way.
Excessive use of these statements can infer greater unknowns and constructor risk than appropriate, result-
ing in higher bids.

General Overview
The purpose of the review is to check the final design for the following:
+  Clarity and simplicity of the bid schedule

»  Appropriateness of contract sequencing, relationship to other work, and contract performance
period

+ Real and possible conflicts among the drawings, specifications, bid forms, including terms and
conditions

» Completeness and clarity of the bidding instructions
*+  Clear guidance for measurement and payment
+ Established criteria for RA contract award
»  Clear guidance for contract completion requirements, including penalties, rewards and incentives
s+ Clear guidance for change order administration
+  (lear guidance for disputes resolution
+  Appropriateness and consistency of material quantity units
A checklist is attached to provide additional detail to assist in a biddability review.
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Checkiist of Remadial Action Bld Documants

index of Bid Documents

Advestisement for Bids

instructions to Bidders |

Addenda Acknowledgement

Bid Bond f

Certificate of Surety

Acknowledgment of Principal Form
Non-Collusion Affidavit

Certification of Nondiscrimination in Employment
Certification of Nonsegrigated Faciiities
Authority to Executs Agraement

Form of Agreement

Performance Bond Fomn

Payment Bond Form t

Cartificate of Abiiity to Cbtaln Insurance

General Conditions

Supplemented General Conditions

Federal Requirement and Agreament Pravisions
Davis-Bacon Wage Rate Determinations
General Agreament Requirements {Spacial Conditions)

Scope of W

Controt of Materi

Lnifity Coordination Requirements

Project Supervision Requirements

On-Site Inspegtion Procedures

Satety Requirsments, Responsibiliies
Emergency Plocedures

Progrees Soh%du!e

Payment Preqedures {(Measurement, Paymend)
Change Ortier Procedures

Submittal, Pra Procedures

Tachnical Spacifications

Drawings and Plans (centified by a Professional Engineer)
Supplemental Data (e.gi; geclogic data, hydrologic dais)
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Design Review Checidist

Reviewer:

Name _
Organization

y - -

ltem No.

Componant to be evaiuated for completaness, and
mmmmmmsamum

Accaplability

Yes

N/A

BIDDABILITY

Are specification divisions appropriate and per CSt format?

Are substitutions allowed as an "anginear {or owner) approved
equal” to aliow flexibillty during construciion?

Have rﬁ?&? appropriate material and equipment standards been ”

Dbésméféﬁewwnﬁnnmatmsoiesoumeorbmdnmmam
or equipment has baen specified?

Are terminologies and notations consistent among drawings,
specifications, bid iterns?

Have appropriate construction techniques been specified?

Are cross raferancéé of drawzngs to speciﬁcam oomplete and
accurate?

Has a description of materials and/or faciities provided by owner
besn included?

Has a description of #sms of work provided by each contractor for
multiple contracts been provided?

10

Havé the quality control rasponsibilities of contractor and quality
assurance by owner baen adequately addressed? '

11

Have all submittal requirements (content, schaduie) been identified,
and are they sppropriate?

12

| Has owner review period for each submittal been identified, and is

it reasonable?

13

Is the construction schedule feasible and clearly defined with
schedule interface points identiied?

14

Have complstion times for distinct phases been specified?

15

Are the drawings complete (8., sufficiently detafled, clearly define

the work)?

16

Are spacifications complate?
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Design Review
Project Title & Location:

Component to be evalusted for completaness, clarity and A by
Document Reviewed om eva com -
(Section/Paragraph) | item No. | appropriatenoss (provide comments on separate sheet) Yes | No | NA

17 | Should supplemental data be referenced on dréﬁiﬁgs or
specifications? if so, has it been provided?

Have the cost/schedule monitoring requirements (i.e., proﬁrass
18 | reports} by contractor been clearly identfied?

1f off-site disposal of material by the contraclor is required, have the
19 | contractor's responsibilities been clearly Mentified?

s | Hesthedvision of work been clearl dentfled at coriractorintarfaces,
where more than one contractor will ba working at the site?

Doas the bid package include all of the appropriate bid documents
2! {see biddability regiggf inthis a%tachmema?'?(

| s the structure of the bid form appropriate {i.e., are bid sections
2 coordinaled, deﬁned,"unambiguousr??"

| Do altbid itetns have appropriate units for measure and payment
= and are they consistant with the specifications?

24 | lIsthe scope of work for each bid tem clearly defined?

25 Has the accuracy of bid quantiies for the work defined been verified?

26 1 Ave the bid expiration periods stated and reasonabla?

o7 | Have tha criteria to be used as the basis for awarding the contract
bean ciearly specified?

Has a review to ensure all the appropriate standard construction
2 | contract clausas been conducted?

29 | Do the contract documents spacify when ownership of contractor

built o instaiied facifties transfers to the govemment or to the state?
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Operabilty Review

Definition

The objective of this review is to determine whether the particular system or remedial facility will function
in an optimal manner, as required by the design documents, and whether it can be maintained for its in-
tended use. The operability review is a specialized review where only operations and maintenance issues
are examined.

Review Team

The contracting party is responsible for having the operability review conducted. This review may be
conducted by the contracting party, using in-house resources, an outside agency, or the designer, if an inde-
pendent and objective review can occur. This review focuses heavily on process engineering, so the con-
tracting party should ensure that the appropriate team is available.

Timing of the Review

The review should be on a continuous basis from the start of the design phase. Under ideal citcumstances,
the review should be an ongoing review performed at key points - preliminary, intermediate, and prefinal
design phases. By using this approach, the focus of the review can change as the design develops. An
example would be the review of the process or facility layouts in the Design Criteria Analysis. Adjustments
could be suggested early in the process without causing major redesign cost.

Scope of the Review

An operability review assures that the completed project will conform to applicable performance and opera-
tions requirements by asking:

¢ Does the operation and maintenance manual conform with the drawings and specifications?
*  Are the requirements stated for equipment, installation, adjustment, etc.?
+  Are the specifications complete for pre-startup, checkout, and post-startup optimization?

+ Have the warranties, guarantees, or other contractual requirements applicable to operstion and
maintenance of the project been reviewed?

Components of the design that should be evaluated to address the questions noted above are:
1. Process and Instrumentation Diagrams
2. Facilities and Process Equipment Layouts

3. Specifications review, to include General and Supplemental Conditions Review and Equipment
Specification, Mechanical Specification, and Electrical Specification reviews

A checklist is attached to provide additional detail to assist in an operability review.
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Design Review
Project Title & Location:
Acceotabilty
Document Reviewed Component to be evaluated for completeness, clarity and
(Section/Paragraph) | item No. | appropriataness (provide comments on separate sheet) Yos | No | NA
OPERABILITY
Process and Instrumentation Diagrame
1 Are the various comppnents in the overail process train compatible?
2 ismeprocessmliabiej? if rot, have back-up systems been provided?
Have the critical sampling points for process monitoring been
3 |identiied? e "
Does it appear that the freatment can be operated
4| efficienty wmmmmw specialized training?
5 ?re t!!:;e oparatin 'rer;‘&em compatible with the infended levels
or 38587
| 6 Havecmhoipaneiséaence:ﬁfaﬁzedatdnébcaﬁm? #not is
staffing adequate to man several posis?
Have alarm systems or comparable warning systams been provided
7 in case of mechanical breakdown or system Upset?
Doas the selected :uipmem meet special needs (i.e., long term
B | opetation, scidic waste kow foed rates eyt
g |Am mqrgd%rwisims for axpansion it additional treatment capacity
Is requin , _
10 is sufficient dats cofléctéan and monitoring plannad?
Facilities s Procass Equipment Layouts
1 Nethepmeessequibmentandlocalmomane%splacedsom
| operator has easy Vae]pess‘? 7
12 |Have special materials, handiing problems, (debris, dust, tree
__| roots, wet soils, clay, etc.) been identified and addressed?
.13 | Arethe tems requirinig routine maintenance accessible?
Arg sampiksg valves and equipment acoassibie for ion ¢
14 }andfor preventive and demand maintenance? (if the equipment
is hard to reach, it may not be maintained in 2 proper manner)
15 | Have washdown andhousekeepmg raquirements been specified?
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Deslgn Raview

Project Title & Location:

Document Reviewad
{Section/Paragraph)

item No.

Wﬁm

Component to be svaluated for completens and
mpmpd&mm(mov?amm;‘?rmmmum

Yos

No | NA

Spec!ﬁcaﬁommm

16

Have the parformance tes raquiremntshr )
beenspec%?ied? testhg provess equpmant

17

Ars equipment manufacturers' and constructors' warranties and
guarantees required, and are they of reasonable duration?

18

Have the specific procedures for handling latent defacts in procass
eqmpmentbeansgaeiﬂed? "0

19

Dospecrﬁcemaddfesscomp&mwime@masﬁsafe%ycodes?

General Raquirements

Do the design documents specify submittai requifements for the
equipmentsuppﬁer M datashests and for test results from factory

21

Do the spacifical honsmbdaarequimefﬂfomommemmm
O&anmfanda lx awnmmamfam
services that will be rod training start-up phase?

Do the specifications include the responsibilities of the constructor
during the start-up phase?

Do the specifications include the necessary requirements for training
mamtenamepersome*?

Equipment Specifications

Have factory tasnng requiraments been specified?

Have installation requirements, alwgnments adjustments, and
lubrication remirer:iqems been addrassed? J

Have functional fiekd lesting requmams been speciﬁed?

Arg there requiremants for equipment iabeimg?

Has a list of manufacturer's recommended spare parts and specsah

tools been specified?

Have requirements for manufacturers' certification or proper
installation and performance been spac:ﬁed

Have detailed manufacturer service raqu;remems numbe|
oidaysspentons&teandnumbemfmps, been

ffmglve types of sampling equipment and their apphcahons been

lsanyofmeequmentarareanydmematenals more elaborate
than needed (i.e., can other standard or off-the-shelf items be

specified)?
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Design Review
Project Title & Location:
Document Reviewed Component to be evaluated for completanass, clarity and Aotepiablty
(Section/Paragraph) | fam No. | appropriateness (provide comments on separate sheel) Yes | No | NA
Mecharical Specifications |
B nommmaspmmmmmmimm?
34 Havetastpresswesbeen specified for piping?
35 | Does the vaive and speciaity list include prassure raligs?
35 Is equipment soundproofing neaded and spec:ﬁad?
Electrical Specifications
a7 Haveasuﬁimrﬁnumbemﬁ%andmmouﬁm(pmmw
maintenance purposes) been
a8 Is the system properly gr@unded? |
3 Has cathodic protection Been provided for squipment?
40 Is lighting adequate for O&M functions? )
P mmmmwmmmmm
42 Has power surge protection for equipment been specified?
; £5.04%-41AS)
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Constructability Review

Definition

A constructability review is performed to enhance the “buildability” of the design. It allows for the evalu-
ation of the design for accuracy and completeness. In addition, the review provides an opportunity to
eliminate impractical and inefficient remedial action (RA) requirements as well as deficiencies in contract
documents. The review must be thorough enough to ensure that drawings, technical specifications, and bid
forms are unambiguous and compatible with each other. Projects designed with constructability in mind
will result in the lowest possible contract price with a minimum risk to all parties. Attention to constructability
also aliows timely completion of the project with a minimum of contractor claims.

Review Team

The review should be conducted by individuals and organizations knowledgeable in construction tech-
niques, materials, equipment application, and design requirements. This review could be performed using
EPA in-house resources, another agency, or a contractor, as long as the review is impartial. The review team
should devote approximately five to ten working days reviewing and discussing the design documents. A
formal report is prepared to document review results.

Timing of the Review

The constructability review should be considered an interactive process, one that first occurs in the early
design phases in order to be of optimum value. At the preliminary design phase, the constructability screen-
ing might consist of an initial brainstorming session to discuss vatious aspects of the proposed concepts,
such as general accessibility, procurement policies, as well as a cursory review of sketches or preliminary
drawings. At the intermediate design phase, the screening can be enhanced to include more detailed review
of the drawings and specifications, including more specific information regarding construction methods
and installation details. The most comprehensive review occurs upon submission of the prefinal design to
the contracting party. However, as constructability is the focus of the earlier design efforts, this last review
should proceed without surprises.

Scope of the Review

The design documents critiqued during a constructability review fall into the two major categories: draw-
ings (civil, electrical, mechanical) and specifications (construction activities). Drawings are the primary
source of guidance in the field for the RA, portraying the physical aspects of the facility or structure and
showing the arrangement, dimensions, details, materials, and other information necessary for building the
project. Reviewers must rely on their own experience in their disciplines to evaluate the drawings for
clarity, completeniess, compatibility with specifications, and ability to be understood by field personnel.
Spot checks of drawings should be done for sensitivity of the design to construction.

In evaluating the specifications, reviewers determine that the specifications are sufficient to effectively
communicate engineering information, quality control, performance periods, submittal requirements, and
the relationship to other work.

When the review is complete, the review team should be prepared to answer the following:
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«  Are there any potential construction constraints imposed by the site or unusual site conditions
which could affect the RA?

»  What is the availability of local materials and possibility of procurement/schedule difficulties
caused by long-lead items?

*  What are the seasonal constraints and how will they affect the RA?

« I there an accurate depiction of design structures and existing site conditions such as access,
storage and utilities?

+ Is there a lack of prescribed procedures for ¢ritical work or excessive detailing on drawings?
+  Evaluation of accuracy of any estimated quantities?
A checklist is attached to provide additional assist:ance when performing the constructability review.

11
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Design Review

Project Title & Location:

Document Reviswed
{Section/Paragraph)

item No.

Component to be evaluated for completaness, clarity and

Accaptabliity

approprisieness (provide comments on separate sheet)

Yos

No | NA

| consTRUCTABILITY

Are there any potential construction constraints imposed by the site
or unusuatl site canditions which could affect the RA?

Are the seasonal constraints that will affect the RA identified?

Is there an accurate depiction of design structures and existing site
conditions such as access, storage and utifities?

18 thers a lack of ibad procedures for critical work, excessive
detalling on drawings?

Have axisting utifty locations been identified (water, sewer, electrical,
telaphone)?

C-12
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Claims Prevention Review _

Definition

A claims prevention review eliminates conflicts, inconsistences, ambiguities, errors, omissions, or other
identifiable problems in the drawings and specifications and contract documents that are subject to contract
modifications and constructor claims. A construction claim is a written demand or assertion to the contract-
ing party by the consiructor seeking, as a matter of right, additional money, a time adjustment, or other
change in contract requirements. For purposes of claims prevention, the complexities can be reduced to
basic claim types and a prevention program designed around those basis claim types. The purpose of the
review is to identify causes or events which could lead to claims.

Review Team

The contracting party is responsible for having the appropriate design reviews conducted. The review can
be conducted by the contracting party, other federal agencies, or the designer (if independent and objective
reviews can be performed). The claims prevention review should be performed by those with experience in
construction contracts management, usually residént field engineers and contracting officers.

Timing of the Review

The claims prevention review is a one-time revngw conducted before contract soficitation. The review
should occur upon the submission of the prefinal (Eicsagn to the contracting party. The review is performed
in conjunction with other specialized design reviews (biddability, operability, constructability reviews).

Scope of the Review

The scope of the review is limited to an admamsn‘aﬁve review. The following questions should be evaluated
when reviewing the drawings and specifications a;}d the contract documents:

* Is the contract clear, complete, and eﬁMle?
+  Does the contract language use the conmmné and normal meaning of words?
»  Have contract documents been reviewed to ensum that conflicts do not exist among sections?

+  Have the architectural and engineering dxsmphnes taken sufficient precautions to ensure the design
is reasonably free of errors?

* Do the contract documents adequately supp@rt the terms of payment selected (i.e., fixed-price or
cost reimbursement)?

»  Does the contract adequately explain the coatmct and consequences it contains for the contracting
party and constructor?

«  Are criteria for constructor selection clear imd fair?

»  Are performance standards complete, adequate, and unambiguous?

+ Is there a remedy and procedure for changes?

*  Are the estimated guantities reasonable?

+ Is the site (and soils investigation) and disclosure of technical information adequate?

A checklist is attached to assist in conducting a claims prevention review.

C13



RDIRA Handbook

Design Review

Project Title & Location:

Document Reviewed

item No.

Component to be evaluated for completeness, clarity and
appropriateness (provide comments on separate sheet)

Yoo

Acceptability

NA

CLAIMS PREVENTION

Is the contract clsar, complete, and enforceable?

Does the contract language use the common and normal meaning
of words?

Have the oontract documents been reviewed to ensure that conflicts
do nof exist among varlous sections?

Have the architectural and engineering disci ms taken sufﬁc&ent
precautions to ensure the des;gms reason

Do the contract docurnents adequately su mmdpaymam
selected {i.e., fixed price or cost rfngbué‘g%nent)?

Does&weconbadadeqaa &) lammeoonbactandoomeqmi
it contains for the contracti?iylg ?a)ny and constructor?

Are the criteria for constructor selection clear and fair?

Aratheperfonnancestandardsmpiata adequate, and
unarbiguous?

Is thars a remedy and procedure for changes?

16

Are the estimated quantities reasonable?

H

Is the site {and solls investigation) and disclosura of technical
information adequate?

C-14
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Environmental Review

Definition

The environmental review ensures that the design will meet the technical requirements of the Record of
Decision (ROD} and that there is consistency between the implementation plans and current regulatory and
policy requirements. The review also determines the adequacy of documents that address potential environ-
mental releases during construction and contingency plans. The review does not re-evaluvate potentially
applicable or relevant and appropriate requirements (ARARs) but determines if the design incorporates
adequate technical and administrative steps to meet the ARARs identified in the ROD.

Review Team

The contracting party is responsible for having the appropriate design reviews conducted. The review can
be conducied by the contracting party, other fedérat agencies, or by the designer if an independent and
objective review can be performed. The RPM (with appropriate representation from other EPA offices) and
the state, however, are the most qualified to undertake this review. Regardless of who performs the review,
the designer is not absolved of professional liability as the result of this review. If the design proves to be
deficient, the designer may be held liable for errors or omissions in the design.

Timing of the Review

The environmental review should occur late enough in the design process so that technical details sufficient
to judge process effectiveness or achievement of standards can be reasonably determined. The performance
standards for the design should be included by the designer in the design criteria analysis. The ARARs
should be determined as early as possible in the design effort to prevent redesign effort.

Scope of the Review
An environmental review seeks to address the following:

» Is there compliance with all applicable or :eﬁevant and sppropriate environmental and public health
requirements identified in the ROD? '

«  Are currently accepted environmental cantrf}l measures and technology utilized?

»  Are all substantive permit requirements clearly identified in the design along with the means of
demonstrating compliance?

»  Have all required off-site permits been applied for by the designer?

+ Does the design require the constructor to cisrfq&}y with the off-site disposal rule (Section 121(d)(3)
of CERCLA)? Are back-up facilities required in the event that the primary disposal facility goes
out of compliance with the Resource Compensation and Recovery Act?

A checklist is attached to assist in conducting an environmental review.
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Design Review

Project Title & Location:

Document Reviewed
(SactiodParaeraph)

tem No.

Component to be evaluated for completeness, clarity and

Accaptability

appropriatensss (provide comments on saparate sheet)

Yos

WA

ENVIRONMENTAL

Is there compitanoé with éit xplccable or retevant and appf%im
e%romen;ial and public requirernents identified
of Decision

Are currenily accepted environmental control measures and
technoiogy utiliz

Are all substantive pemit requtrements ctearly identified in tha
design with a description of the means of demonstrating compliance”

Have all requi:ed off-site parmits been applied for by the designer?

Does the desi u;remecmstfuctorto wmplywilh!heoﬂ site
disposal nile { 121{d}(3) of CERCLA)? Are back-up faciities
Tequired in me gvent that the primary disposal faciiity goes out of
compliance wnh the Resource Compensation and Recovery Act?

Are all parformance standards clearly identified?

Has penmeter alf momtormg been specifisd?

Are dust and noise controi moasures spec:ﬂad'?

C-16
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